Low-Intensity Pulsed Ultrasound (LIPUS) Promotes BMP9-Induced Osteogenesis and Suppresses Inflammatory Responses in Human Periodontal Ligament-Derived Stem Cells.
We previously reported that low intensity pulsed ultrasound (LIPUS) promotes marrow stromal cell (MSC) osteogenesis and suppresses the LPS-induced inflammatory response in osteoblasts. Here, we examined the effects of LIPUS on human periodontal ligament-derived stem cells (hPDLSCs) in chronic inflammatory bone disease, such as periodontitis. hPDLSCs were collected from 3 healthy third molars. hPDLSCs were induced to differentiate by either recombinant BMP2 or BMP9 with or without daily LIPUS treatment (20 min/d). hPDLSCs were also stimulated by Porphyromonas gingivalis-derived LPS (LPS-PG), IL-1beta, and TNF-alpha with or without LIPUS. Matrix mineralization was evaluated by alizarin red S staining. The expression of genes for osteogenic makers and for inflammatory cytokines were analyzed by real time RT-PCR. LIPUS promoted BMP9-induced osteogenesis of hPDLSCs based on increases in both cell calcification and osteogenic marker expression. In contrast, LIPUS did not affect BMP2-induced osteogenic differentiation. LIPUS-induced Noggin expression was potentially involved in the differential response of the cells. Either LPS-PG, IL-1beta, or TNF-alpha-induced ERK phosphorylation and IL-8, CCL2, and RANKL expression were decreased in LIPUS-treated hPDLSCs. Moreover, the inhibitory effects of LPS-PG and IL-1beta on osteogenesis of hPDLSCs were significantly blocked by LIPUS. LIPUS is an effective tool to promote osteogenic differentiation under inflammatory conditions.